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Disclaimer

Production of this document has been funded wholly or in part by the U.S. Environmental Protection
Agency. Mention of trade names or commercial products does not consttudersement or
recommendation for use by the U.S. Environmental Protection Agency. The Better Assessment Science
Integrating Point and Nonpoint Sources (BASINS) system described in this manual is applied a®the user
own risk. Neither the U.S. EnvironmahProtection Agency nor the system authors can assume
responsibility for system operation, output, interpretation, or use.
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User Assistance and TechalcSupport

BASINS was developed to promote better assessment and integration of point and nonpoint sources in
watershed and water quality management. It integrates several key environmental data sets with
improved analysis techniques. Several typesnwirenmental programs can benefit from the use and
application of such an integrated system in various stages of environmental management planning and
decision making.

EPA Center for Exposure Assessment Modeling (CEAM) provides assistaneeharcht support to
users of the BASINS system to facilitate its effective application. Technical support can be obtained at
the BASINS Home Pagép://w ww2.epa.gov/exposur@assessmenimodels/basinsuserinformation-

and-guidance



http://www2.epa.gov/exposure-assessment-models/basins-user-information-and-guidance
http://www2.epa.gov/exposure-assessment-models/basins-user-information-and-guidance

Introduction

Better Assessment Science Integrating Point and Nonpoint Sources (BASINS) is a multipurpose
environmental analysis system for use by regional, state, and locati@gen performing watershed

and waterquality-based studies. It was developed by the U.S. Environmental Protection Ajency
(EPA) Office of Water to address three objectives:

1 To facilitate examination of environmental information
1 To support analysisf@nvironmental systems
1 To provide a framework for examining management alternatives

Because many states and local agencies are moving toward a watdyabed approach, the BASINS

system is configured to support environmental and ecological studies atexrshied context. The

system is designed to be flexible. It can support analysis at a variety of scales using tools that range from
simple to sophisticated.

BASINS was also conceived as a system for supporting the developrifietaldflaximum Daily Loads
(TMDLs) Section 303(d) of the Clean Water Act requires states to develop TMDLs for water bodies that
are not meeting applicable water quality standards by using techndiaggd controls. Developing

TMDLs requires a watershdxhsed approach that integratdmth point and nonpoint sources. BASINS

can support this type of watershduhsed point and nonpoint source analysis for a variety of pollutants.

It also lets the user test different management options.

Traditional approaches to watershdxhsed assessmentgpically involve many separate steps preparing
data, summarizing information, developing maps and tables, and applying and interpreting models. Each
individual step is performed using a variety of tools and computer systems. The isolated implementation
of steps can result in a lack of integration, limited coordination, and-iimensive execution. BASINS
makes watershed and water quality studies easier by bringing key data and analytical components
aunder one roof. Using the familiar Windows environnteanalysts can efficiently access national
environmental information, apply assessment and planning tools, and run a variety of proven, robust
nonpoint loading and water quality models. With many of the necessary components together in one
system, the anlgsis time is significantly reduced, a greater variety of questions can be answered, and
data and management needs can be more efficiently identified. BASINS takes advantage of recent
developments in software, data management technologies, and computebdéjes to provide the

user with a fully comprehensive watershed management tool.

A geographic information system (GIS) provides the integrating framework for BASINS. GIS organizes
spatial information so it can be displayed as maps, tables, or gra@l8gprovides techniques for

analyzing landscape information and displaying relationships. Through the use of GIS, BASINS has the
flexibility to display and integrate a wide range of information (e.g., land use, point source discharges,
water supply withdravals) at a scale chosen by the user. For example, some users will need to examine
data at a multistate scale to determine problem areas, compare watersheds, or investigate gaps in data.
Others will want to work at a much smaller scale, perhaps investigatiparticular river segment



impaired by multiple point source discharges. Tisoming capability of BASINS makes it a unique and
powerful environmental analysis tool.

Some agencies might wish to perform analyses at a variety of scales, in a faséied, to meet several
objectives at once. BASINS is designed to facilitate all of these scenarios because it incorporates tools
that operate on both large and small watersheds. Adding locally developedrdsghution data sources

to existing data layes is an additional option that expands the losable evaluation capabilities.

BASINS comprises a suite of interrelated components for performing the various aspects of
environmental analysis. The components include (1) nationally derived databasesaldtio Build

New Projects; (2) Watershed Characterization Reports that address argesmalscale

characterization needs; (3) utilities to facilitate organizing and evaluating data; (4) tools for Watershed
Delineation; (5) infrastructure to includeatershed loading and transport models such as Hydrological
Simulation ProgramFortran (HSPF) and Soil and Water Assessment Tool (SWAT).

The watershed characterization component, working under the GIS umbrella, allows users to quickly
evaluate selected &as, organize information, and display results. The model inclusion capability allows
users to examine the impacts of pollutant loadings from point and nonpoint sources. Working together,
these modules support several specific aspects of waterslzsed aalysis by

1 Identifying and prioritizing watequality-limited waters.

1 Supplying data characterizing point and nonpoint sources and evaluating their magnitudes and
potential significance.

9 Integrating point source and nonpoint source loadings and fate angpart processes.
1 Evaluating and comparing the relative value of potential control strategies.

9 Visualizing and communicating environmental conditions to the public through tables, graphs, and
maps.

This use® guide provides information on the systems gmdcedures in BASINS Version 4.5 Core. This
version provides some significant enhancements and functions beyond those provided by the earlier
releases of BASINS, Versions 1.0 through 4.1. The modification and enhancement of the program reflect
the extensie comments and input provided by the user community regarding earlier versions. The
significant changes between BASINS versions include the following:

BASINS 4.5 Core

1 Complete replacement of all the data download libraries with the D4EM version of iheseds.
Data for Environmental Modeling, or D4EM, is a comprehensive set of tools that obtains and
processes data to be used in mathematical environmental models. See
http://www.epa.gov/athendresearch/d4em.htmifor more information.

1 Updates the HUCS layer of tHeuild New Proje€hational map to use the March 2017 update of
the Watershed Boundary Dataset (WBD).


http://www.epa.gov/athens/research/d4em.html

Provides access to both National Hydrography Dataset Plus (NHDPIus) versiwh 2 Dthrough
the data download tool.

Updates the National Land Cover Database (NLCD) data download options to include 2011 land use
and impervious area data

Updates the North American Land Data Assimilation System (NLDAS) download to allow access to
the full suite of meteorological constituents needed for watershed anrstisam models, as well as
a new option to adjust time from UTC to the project time zone.

In BASINS 4.5 Core, all model plugins are installed separately from the BASINS 4.5 Core install.

BASINS 4.1

T

This release of BASINS is built upon the latest stable release of thgrounmetary, opensource GIS
MapWindow GI§MapWindow web site). Along with the update to the underlying GIS platform, the
BASINS automatic watershed delineation toolgehbeen updated to use TauDEM version 5 from
Utah State University.

Ensured 64it compatibility and compatibility with Windows 8.

BASINS 4.0

T

The first version of BASINS to be primarily based on gnaprietary, opersource GIS foundation.
MapWindow GIS(MapWindow web site) is the lightweight opaource GIS upon which BASINS 4.0

is built. While not being dependent upon any proprietary GIS platform, the core of BASINS 4.0 is
designed to complement and interoperate with enterprise andfiegitured G§ systems. BASINS

4.0 can import and export projects from ArcView 3.x and ArcGIS 9.x. This interoperability allows
users access to features available in these systems but not BASINS 4.0. Along with the change to
the underlying GIS platform, the BASB¥&nsions were refactored as they were ported to the new
system.

New plugins were developed to support several additional models, inclu8WwiviM WASRand
GWLFE DFLOWvas added as an analysis tool, asldDPlusaind NLDA % recipitation were added
as avdable download types.

BASINS 3.1

1

Entirely webbased data extraction. CD sets are no longer released by EPA region, but as only one
master CD for the BASINS system and tutorial data. All other data is downloaded from the web as
needed.



1 A newData Downladtool that manages the downloading of data from the web.

1 ABuild New Projedbol that provides an interface for selecting the geographic area of interest from
among the entire 48 contiguous United States.

1 Refined BASINS web data holdings.
1 30-meter DEMsfrom the National Elevation Dataset (NED).

1 A newArchive and Restoteol, to assist with storage and retrieval of BASINS projects, with the
ability to compare two BASINS projects.

1 New extensions for thdQUATOXodel and theAGWAGISbased modeling tool.

1 A new report tool based on thé/atershed Characterization System (WCS)

BASINS 3.0
9 Addition of grid data sets including USGS DEM elevations grids (1:250,000 scale).

91 Additional flexibility for users to import their own data layers including elevation usedgoils,
streams and point sources layers in shapefile and/or grid file formats.

1 New utility to perform automatic watershed delineations based on DEM data. The new watershed
delineation tool is used to generate and define the watershed boundary, stredwonk, and point
source discharge layers to be used for watershed modeling ttaiRjer SWAT The stream
network can be generated based on the DEM or defined by an existing stream layer such as USEPA
Reach File, Version 1 or National Hydrography Datd#¢D). Point source locations can be
selected from the permit compliance system layer or manually added. The tool also generates many
of the watershed and stream characteristics needed for modeling including slopes, elevations, and
stream widths and depis.

1 A significantly enhanceahanual delineatioriool that provides users additional flexibility in editing
shapes and attributes of manually delineated watersheds.

1 Agrid projectorthat extends the ArcView projection tool to also project grid data. Tdrisponent
requires Spatial Analyst.

1 AnNHD downloadool that allows users to download NHD data layers from the USGS web site and
import them directly into a BASINS project window using the correct projection.

9 Incorporation of theSoil and Water Assessmériol(SWAT) developed by the USDA Agriculture
Research Service (ARS)WATis a physical based, watershed scale model that was developed to
predict the impacts of land management practices on water, sediment and agricultural chemical
yields in large compk watersheds with varying soils, land uses and management conditions over



long periods of time. SWAT2000 is the underlying model that is run from the BASINS ArcView
interface. SWATrequires the Spatial Analyst extension.

A new interface to the Hydrologal Simulation ProgranrFortran (HSPF), call8dinHSPF In earlier
versions of BASINS, the interfaceHS8PRvas known as the Nonpoint Source Model (NPSM).
WinHSPBuilds upon the successes of NPSM, but adds enhanced graphical displays and editing
capabiities such that all features d(iSPRre available iWWinHSPFWinHSPRully supports the

MASSELINK, SCHEMATIC and SPECIAL ACTIONS blocks of the UCI File. This interface also directly
readsHSPRJCI file.

A postprocessor known &enScnGenSchvorks with data in a variety of formats including
Watershed Data Management (WDM) fil&&\VAToutput files, and BASINS observed water quality
files.

A utility program for managing WDM files knownv@®MUtil WDM files are used BySPFor
input and outpu time-series data.WDMUtilwas designed to help manage the large volumes of
time-series data used witAISPFas well as to add additional time series where needed.

A pollutant loading program known & OAD Developed by CH2Mill, PLOAD estimates noripb
sources of pollution on an annual average basis, for any-spetified pollutant, using either the
export coefficient or simple method approach.

BASINS 2.0

T

Additions to the base data sets include USEPA Reach File Version 3 Alpha (RF3 Alpha), STATSGO
soils, DEM elevation data, federal and Indian land boundaries, water quality observation data,
ecoregions, fish and wildlife consumption advisories, shellfish contamination, and Clean Water
Needs Survey.

New utilities to facilitate data preparation such\a&tershed Delineatioand Watershed
Characterization Reports

Expanded functionality of the nonpoint source modeling system to include@am transport and
visualization.

Postprocessing tools for evaluation of model output.

Users are encouged to continue to provide EPA with comments and recommendations for further
development. Future enhancements to the system might include adding additional types of information,
using higheresolution data, providing Internet access to data and model tggjaxpanding

assessment and evaluation capabilities, providing enhanced data management and display tools, and
adding a wider range of nonpoint source water quality and ecological modeling techniques.



System Overview and Wh&t New

The BASINS 4.5 Core system combines several components to provide the range of tools needed for
performing watershed and water quality analyses. These interrelated components can be summarized
as follovs:

National environmental databases
Watershed characterization tools

Utilities

=A = =4 =4

Watershed and kstream Water quality models (model plugins available and installed separately)

1 Analysis tools and Postprocessors

A graphical representation of the BASINS congpds and their operating platform is provided in the
figure below.
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BASINS System Overview

The BASINS physiographic data, monitoring data, and associated assessment tools are integrated in a
customized geographic information system (GIS) environm&tapWindow GIS (MapWindow web site)

is the lightweight opersource GIS upon which BASINS 4.0 and subsequent versions are built. The GIS
used in earlier versions is ArcView 3.x developed by Environmental Systems Research Institute, Inc. The
simulation nodels are integrated into this GIS environment through a dynamic link in which the data
required to build the input files are generated in the GIS environment and then passed directly to the
models. The results of the simulation models can also be degplagually and can be used to perform
further analysis and interpretation.

BASINS 4.0 was the first version of BASINS to be primarily based op@pioetary, opersource GIS
foundation. While not being dependent upon any proprietary GIS platformgdine of BASINS 4.0 was
designed to complement and interoperate with enterprise andfieditured GIS systems. BASINS 4.0
and 4.1 can import and export projects from ArcView 3.x and ArcGIS 9.x. This interoperability allows
users access to features avaikain these systems but not BASINS.



Previous versions of BASINS included ModekRkigrithin the BASINS installation. However, in BASINS
4.5 Core, all Model Pltigs are packaged and installed separately. The architecture allows users to
develop andnclude their own plugns in their BASINS 4.5 Core installation. A list of EPA provided
Model Plugins, along with a short description of its function, is provided below. WinHSPF and WASP
plug-ins will continue to be supported by U.S. EPA. The remaiuggns in the list will be made

available for installation but will not be supported by U.S. EPA.

Watershed Model plugns:

1

WinHSPEks an interface to the Hydrological Simulation Program Fortran (H8BPJ)is a watershed
scale model for estimating instream concentrations resulting from loadings from point and nonpoint
sources.

SWATis a physical based, watershed scale model that was developed to predict the impacts of land
management practices on water, setent and agricultural chemical yields in large complex
watersheds with varying soils, land uses and management conditions over long periods of time.
SWAT?2005 is the underlying model that is run from the BASINS MapWindow interface.

SWMMis a dynamic rai@al-runoff simulation model used for single event or lelegm (continuous)
simulation of runoff quantity and quality from primarily urban areas. The routing portion of SWMM
transports this runoff through a system of pipes, channels, storage/treatmeritégyvpumps, and
regulators.

Instream / Water Quality Models:

1

AQUATOX a simulation model for aquatic systems that predicts the fate of various pollutants, such
as nutrients and organic chemicals, and their effects on the ecosystem, including fistebrates,
and aquatic plants.

WASRHSs a dynamic compartmenhodeling program for aquatic systems, including both the water
column and the underlying benthos.

Loading models:

1

GWLFE an extension of the Generalized Watershed Loading Function (GWLF) GWdetEis a
Yhid-levednodel that estimates monthly nutrient and sediment loads within a watershed.

PLOADa pollutant loading modeRPLOALstimates nonpoint sources of pollution on an annual
average basis, for any usspecified pollutant, using eithéhe export coefficient or simple method
approach.

The BASIN&xsystem architecture was completely reengineered for version 3.0. Unlike its



predecessor, all customized components of BASINS 3.0, such as model interfaces, data management
utilities, ard watershed assessment tools, are developed as BASINS extensions, thereby providing users
the capability to load only the extensions needed for their BASINS project. The new architecture also
allows the system to support several levels of hardware antlveoé sophistication. For the developers,

it will be easier to maintain and provide updates of the individual extensions rather than issuing a new
version of the entire system. This makes it also easier for the users to upgrade their system.

The BASINGIS provides buiin additional procedures for data query, spatial analysis, and map
generation. These custom BASINS procedures allow a user to visualize, explore, query available data,
and perform individualized and targeted watersheased analysesSome familiarity with desktop GIS
systems is helpful in accessing and fully utilizing the capabilities of BASINS and the custom analytical
tools. Furthermore, as users become familiar with GIS operations, environmental relationships can be
further investpated using complex queries, overlays, proximity analyses, and buffer analyses.

BASINS 4.5 Core provides the following additional enhancements and features:

1 Updates the HUCS layer of tHeuild New Projeéhational map to use the March 2017 update of
the Watershed Boundary Dataset (WBD).

9 Provides access to both NHDPIlus version 1.0 and 2.1 through the data download tool.



Databases

The BASINS system includes a variety of databases that are extracted and formatted to facilitate
watershedbased analysis and modeling. The databases were compiled from a wide range of federal
sources. The data were selected based on relevance to emviénotal analysis, national availability, and
scale and resolution. As new data become available, updates may be distributed through the BASINS
Internet site (seddownload. Users are also encouraged to import locally derived data sets or higher
resolutionlayers into BASINS to support the most appropriate and accurate analysis. The data included
within BASINS are intended to provide a starting point and data for those areas where limited site
specific information is available.

Four types of data are t¢leered with the BASINS analysis system:
Base cartographic data
Environmental background data

Environmental monitoring data
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Point sources/loading data

Base Cartographic Data

BASINSbase cartographic data include administrative boundaries, hydrolmmiadaries, and major

road systems. These data are essential for defining and locating study areas and defining watershed
drainage areas. The base cartographic data products included in BASINS are listed below.

Base Cartographic Data

Data Product Sairce Description

Hydrologic Unit Boundaries U.S. Geological Survey (USGS) Nationally consistent delineations
of the hydrographic boundaries
associated with major U.S. river

basins

Major Roads Federal Highway Administration Interstate and state highway
network

Populated Place Locations USGS Location and names of populated
locations

Urbanized Areas Bureau of the Census Delineations of major urbanized

areas used in 1990 Census




State and County Boundaries USGS Administrative boundaries
EPA Regions USGS Administrative boundaries

Census Shapefiles Bureau of the Census Boundary layers and associated
tabular data from the 1990 and
2000 Census of Population, as we
as the TIGER line files showing
roads, railroads, and other linear
features

Environmental Background Data

Environmental background data provide infoation to support watershed characterization and
environmental analyses. These data include information on soil characteristics, land use layers, and the
stream hydrography. This information is used in combination with modeling tools to perform more
detailed assessment of watershed conditions and loading characteristics. The environmental
background data included in BASINS are listed below.

Environmental Background Data

BASINS Data Product Source Description

Ecoregions Level Il U.S. Environmentdrotection Ecoregions and associated
Agency (USEPA) delineations

National Water Quality USGS Delineations of study areas

Assessment (NAWQA) Stud
Unit Boundaries

State Soil and Geographic  U.S. Department of Agriculture,  Soils information including soll
(STATSGO) Database NaturalResources Conservation component data and soils
Service (USDANRCS)

Managed Area Database University of California, Santa Data layer including federal and
Barbara Indian lands

Reach File Version 1 (RF1) USEPA Provides seam network for major
rivers and supports development
of stream routing for modeling
purposes (1:500k)

National Hydrography USGS Spatial dataset based upon the
Datasetl USGS DLG and the USEPA Reat
File Version 3, that is more refine




NHDPIus 1.0/2.11 US EPA
Digital Elevation Model USGS
(DEM)1

National Elevation Dataset USGS
(NEDYL

Land Useand Land Cover USGS
(GIRAS)

National Land Cover Data USGS MRLC
(NLCD) 1992, 2001, 2006, a
20111

and expanded. Cdains
information about surface water
features which are combined to
form reaches (surface water
drainage network), facilitating in
routing for modeling
purposes(1:100K)

an integrated suite of applicatien
ready geospatial data sets that
incorporates many of the best
features of the National
Hydrography Dataset (NHD), the
USGS Watershed Boundary
Dataset (WBD), and the National
Elevation Dataset (NED), along
with other valueadded attributes.

Topographic relief mapping;
supports watershed delineations
and modeling

Topographic relief mapping;
supports watershed delineations
and modeling

Boundaries associated with land
use classifications including
Anderson Level 1 and Level 2

GIS layers from the NLCD datase

EnvironmentalMonitoring Data

BASINS contains several environmental data products developed from existing national water quality
databases. These databases were converted into locational data layers to facilitate the assessment of
water quality conditions and the mritization and targeting of water bodies and watersheds. These data
can be used to assess the current status and historical trends of a given water body and also to evaluate

the results of management actions. The environmental monitoring data includ@d$iNS are listed

below.

BASINS Environmental Monitoring Data



BASINS Data Product

Source

Description

Water Quality Monitoring
Stations and Data Summarie

USEPA

Bacteria Monitoring Stations USEPA

and Data Summaries

Water Quality Stations and USEPA

Observation Data

STORET

Station Locations from
NWIS1

USGS Data from NWIS1

Meteorologic Stationsl

Meteorologic Databasel

USEPA

USGS

USGS

National Oceanic and Atmospher
Administration (NOAA)

NOAA

NLDAS Meteorological Data NASA/NOAA

Statistical summaries of water
guality monitoring for physical ant
chemicalrelated parameters;
parameterspecific statistics
computed by station for fyear
intervals from 1970 to 1994 and &
year interval from 1995 to 1997

Statistical summaries of bacteria
monitoring; parameteispecific
statistics computed by station for
5-year intervals from 1970 to 199:
and 3year interval from 1995 to
1997

Observationlevel water quality
monitoring data for selected
locations and parameters

Observationlevel water quality
monitoring data from the EPA
STORET database

Station locations for the selected
stationtypes, includingPaily
Discharg@Water Quality
Wleasurement§and Wround
WaterQ

Data values collected at the
selected USGS station locations

Location of stations in the update
BASINS Meteorological database
(Version 2009)

BASINS Meteorological data fron
the updated BASINS
Meteorological database (Versior
2009)

Hourly meteordogical data from
NLDAS (North American Land De
Assimilation System) Phase 2




Point Source/Loading Data

BASINS also includes information on pollutant loading from point source discharges. The location, type
of facility, and estimated loading are provided. These loadings are also used to support evaluation of
watershedbased loading summaries combiningicdnd nonpoint sources. The point source/loading

data included in BASINS are listed below.

BASINS Point Source/Loading Data

BASINS Data Product Source Description

Permit Compliance System (PCS) Sites USEPA NPDES permtiolding facility information;

Computed Annual Loadings contains parametespecific loadings to surface
waters computed using the EPA Effluent Decis
Support System (EDSS) for 19999

1Data Layers that are added into the BASINS project using thedDataload.



Environmental Assessment Tools

Watershed characterization is key to understanding water quality issues and pollution sources in the
watershed. In addition to evaluation of the watershed condition, it provides treesgary information

to assess monitoring programs, identify data gaps, and develop watesshtnt quality modeling
strategies.

The BASINS system includes tools designed to assist in summarizing key watershed information in a
format suitable for preparnig Watershed Characterization Reports. These tools produce tables that
inventory and characterize both point and nonpoint sources at the watershed and subwatershed scales.

Watershed Characterization Reports

BASINS provides users the capability toggate eight different types of Watershed Characterization
Reports, each in tabular form:

1 1990 Population and Sewerage by Census Tract
2000 Population and Census Tract Table
Landuse Distribution Table

Permitted Point Source Facilities Table

Point Source Btharge Concentration and Loading Table
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Water Quality Observations Stations Table

Watershed Characterization System

The BASINS Watershed Characterization System can be used to select and generate several standard
reports designed to describe the pligal characteristics of watersheds (subbasins) you have defined.
This feature is more customized version of the Watershed Characterization Reports. The following
reports are available:

Water Bodies
Population Estimates

Housing and Sewage
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SoilCharacteristics



 Landuse Characterization
1 Permitted Point Sources

1 Data Summary



Utilities
Manual Delineation Tool

The BASINS Manual Watershed Delineation tool allows the user to delineate subwatersheds manually.
It allows the useto subdivide a watershed into several smaller hydrologically connected watersheds
based on the us& knowledge of that watersh&idrainage topography. The tool also provides users

the flexibility to edit shapes and attributes of manually delineatedesstteds, outlets and generating
stream networks.

Automatic Delineation Tool

The BASINS Automatic Watershed Delineation tool allows the user to delineate subwatersheds based
on an automatic procedure using Digital Elevation Model (DEM) data. Ussiiegb@arameters
provide limits that influence the size and number of subwatersheds created.

Land Use Reclassification

The Land Use Reclassification tool assists the user in grouping or renaming land use categories as
needed to support modeling arehalysis. Land uses can be reclassified in one of two ways:
reclassification of the entire layer (all land uses) or reclassification of selected layers (single or multiple
land uses from within an entire layer).

Lookup Tables

The Lookup Tables pralé users quick access to relevant reference information on data products
included within BASINS. Information is provided for products such as the map projection, definition of
agency codes for monitoring data, Standard Industrial Classification (SIG) andahe water quality
criteria and threshold values of selected pollutants.



Analysis Tools and Postprocessors

Climate Assessment To@CAT

The BASINS Climate Assessment Tool (CAT) provides a flexible set of capabilities fotingpaesen
exploring climate change and its relationship to watershed science. Tools have been integrated into the
BASINS system allowing users to create climate change scenarios by modifying historical weather data,
and to and use these data as the meteogital input to several BASINS watershed models (HSPF,
SWAT, and SWMM). A capability is also provided to calculate specific hydrologic and water quality
endpoints important to watershed management based on model output (e.g. they@@dflood or

7Q10 lowflow event). Finally, the CAT can be used to assess the outcomes of a single climate change
scenario, or to automate multiple model runs to determine the sensitivity or general pattern of
watershed response to different types and amounts of climate chamg@ASINS 4.5, CAT is included
within the WinHSPodel plugin installation package.

Time Series Functions

BASINS contains utilities to manage and analyze available projeeséines data. Project timgeries

data are managed through the Tir8=ies Management Utilities. The Graph menu item is used to
produce graphs of the selected time series. When®mapl{menu item is selected, a form is produced

for choosing from among a set of possible graph types. Among the implemented graph typée incl
Timeseries, Flow/Duration, Running Sum, Residual, Cumulative Difference, and Scatter. The List menu
item produces a listing of dates and associated values for the selected time series.



Hardware and Software Requirements

BASINS Version 4.5 Core is a customized MapWindow GIS application that integrates environmental
data, analysis tools, and modeling systems. BABM8ware requirements are, at a minimum, similar

to those of the P@ased MapWindow system. There are no #iddal software requirements for
BASINS because all software components integrated into the program are open source.

Users must have administrator privileges to install BASINS.

BASINS can be installed and operated on machines with the Microsoft W&ralerating system
equipped with the software, random access memory (RAM), virtual memory, and hard disk space
presented in the table below.

Because the performance (response time) under the minimum requirements option might be too slow
for some usergspecially when dealing with large data sets, a preferred set of requirements is also
included.

BASINS Hardware/Software Requirements

Hardware/Software Minimum Requirements Preferred Requirements
Processor 1GHz processor 2GHz processor or higher
Available hard disk space 2.0 Gb 10.0 Gb

Random access memory 512 Mb of RAM plus 2 Gb of pagt 1 Gb of RAM plus 2 Gb of page
(RAM) space space

Color monitor 16 bit color, Resolution 1024x768 32 bit color, Resolution 1600x120
DVD/Compact disc Optional Optional

reader/writer

Internet Connection WiFi DSL or better

Operating system Windows 7, Windows 8, or later Same

Internet Explorer 9.0 or newer is required to view help files.



Installation

Installation Instructions for BASINS 4.5 Core

BASINS 4.5 Core is availabletgt://www2.epa.gov/exposureassessmenimodels/basinauser
information-and-guidance

BASINS 4.5 Core is distributed as a single installation program. The setup program provides a software
wizard which guides the user through thetige process.

Installation Requirements

It is assumed that BASINS users already have some familiarity with Microsoft Windows, as well as GIS
concepts, and that they have a basic understanding of water quality analysis techniques and modeling.

The ser must have administrator privileges before starting the installation. Since some new system
files are included in this release, the user may need to restart Windows after some files have been
updated before continuing with the installation.

Installing BASINS 4.5 Core

The BASINS installation program copies BASINS system files and tools, and it also sets up BASINS icons
automatically.

The BASINS installation program allows the user to install the BASINS system. The BASINS system
installation progam installs all of these components to your local hard drive in a fixed directory
structure. It also sets up a Windows BASINS program group that includes icons for the BASINS
components.

When running the installation program, follow the instructionstbe screen.

Tip: The BASINS installation program does not copy any BASINS data (except the optional tutc
your hard drive.

Tip:  If you have multiple hard drives or partitioned drives, you may have only one BASINS direc
each partitioned or physical drive.

General Notes


http://www2.epa.gov/exposure-assessment-models/basins-user-information-and-guidance
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It is recommended that the BASINS system be installed at the root of a drive. Theusséane write
access to the folder in which BASINS is installed.

Be sure you have administrator privileges before starting the installation. Since some new system files
are included in this release, you may need to restart Windows after some filesdbkawneupdated
before continuing with the installation.

Notes for Users Upgrading to BASINS 4.5 Core

If you have an earlier version of BASINS installed already, uninstall it before installing BASINS 4.5.
Earlier BASINS project files and data willb®tdeleted during the uninstall process. Earlier BASINS
projects (MapWindow .mwprj files) may not open correctly in BASINS 4.5 Core, but the map layers may
be loaded into new BASINS 4.5 Core projects.



Finding Functionality from Earlieversions

Users of earlier versions of BASINS (3.1 and prior) might need a few minutes to become familiar with the
new features and structure of BASINS 4.0 and subsequent versions. Not all of the earlier BASINS
components have a directly corresponding qament in later versions of BASINS. This section is

included to help users of BASINS 3.1 find the functions of BASINS 4.0 and subsequent versions that fulfill
the same functional requirements as BASINS 3.1. Unless otherwise noted, a directly corrgspondin
component of the current version of BASINS exists for each component of BASINS 3.1.

As stated previously, BASINS 4.0 and subsequent versions are built upon a lightweigtbueenGIS
known as MapWindow GIS (MapWindow web site, Introduction to Mayoiv). BASINS 4.0 was the
first version of BASINS to be primarily based on aproprietary, opensource GIS foundation.

Environmental Assessment Tools

The Assessment Tools from BASINSTARGERASSES&ndData Mining have been superseded in
version 4.0 and subsequent versions by the new Watershed Characterization Reports tool. The
Watershed Characterization Reports are more powerful than ever before, with a full scripting capability
and the ability to summarize within any set of usgecifiel polygons.

Utilities

TheTheme Managecomponent from BASINS 3.1 has been discontinued for version 4.0 and
subsequent versions. All of the auxiliary map layers from BASINS 3.1 are loaded onto the map as the
project is created. The legend groupitapability of MapWindow is used to group the layers logically.

The BASINport Tool from BASINS 3.1 is not available in BASINS 4.0 and subsequent versions because
each of the BASINS components has beesngineered to accommodate ussupplied GIS lers. Itis
anticipated that users will want to import locally developed data, which might be more accurate, at a
higher resolution, or more reflective of current conditions. Such layers can be added to the map and

then used by the BASINS tools directly.

The functionality of th&srid Projectofrom BASINS 3.1 is now built into the core GIS. In BASINS 4.0 and
subsequent versions a grid may be downloaded, projected, and loaded into the project seamlessly, and
in one step. Since the core GIS handles dgita, no special extensions are needed to accommodate
grids.

ThePredefined Delineation Tool BASINS 3.1 has been discontinued for BASINS 4.0 and subsequent
versions. Any usesupplied layers can be brought into BASINS through the core GIS fatitgion
Advanced functionality of each of the BASINS components has been developed to accommodate user
supplied GIS layers. Usaipplied subbasins and streams layers can be used as inputs to the Manual
Watershed Delineator to produce output streams amtbisasins layers with the required attributes for
modeling.

The functionality of th&Vater Quality Observation Data Managemertility is part of the core GIS



functionality. With MapWindow GIS, users can manipulate water quality observation locatidns an
data.

DEM Reclassificatida part of the standard MapWindow GIS legend editor features.

GenScifiacilitates the display and interpretation of output data derived from model applications.
GenSciis not a model itself. It serves as a postprocessoboth the HSPRand SWATmodels, as well as

a tool for visualizing observed water quality data and other tseees data. Beginning with BASINS 4.1,
GenSciis available as a separate downloadhép://w ww.aguaterra.com/basins4Most of the
functionality of GenScn is now included in the core BASINS user interface.

WDMUItilis a utility program for managing Watershed Data Management (WDM) files, which contain
input and output timeseries data foHSPFBeginning with BASINS 4.1, WDMUIil is available as a
separate download atttp://www.aquaterra.com/basins4 The import functionality of WDMUil has
migrated to the BASINS 4.x feature Read Data with Script.

PerformingWDMUtilCFunctions in BASINS 4.5 Core

Much of the WDM Timeeries management functionality of WDMUil is available throught#ileQ
menu option in BASINS, especially through'#ike:Manage Da@menu option. This functionality is
documented in the usé® manual under Tim&eries Management.

To create a new WDM file in BASINBeFile:New Dat® SelectWDM Time Serig®s the file type,
and specify the file name using the open file dialog.

To import local weather data usirsgripts: UsePile:OpenDat@ SelectRead Data with Scrifs the

file type, navigate to the text file of timeseries data using the file dialog, and then a script selection form
appears. Cliclindo select the script to use, or clidEdito create a new one, and then clidRur2o

import the data.

To save the newly added timeseries to WDM4eWile:Save Data i Select the name of the WDM file
from those available in the current BASINS project, select the timeseries from the lissefdhailable,
and clickBKQ The timeseries will be written to the WDM file.

To view the contents of a WDM fildsePile:Manage Da@ Then choose th#nalysis:Lisimenu item.
SelectHo 1o see a full list of data sets available. A data selacwindow will appear which summarizes
the contents of the WDM file.

To edit attribute valuesUUseYnalysis:Li€to list the data. In the Timeseries List window, use
Hile:Select Attribute@o select which attributes will be visible. Edit attriba as desired. Close the list,
then useWile:Save Data fio save the revised timeseries to the selected WDM file.

To edit timeseries valuedseWnalysis:Ligto list the data. Edit the values as desired. Close the list,
then useWile:Save Datln(io save the revised timeseries to the selected WDM file.
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To delete a WDM timeseriedseFile:Manage Da@Select the file name in the Data Sources window,
and then choose th&ile:Remove Data from Filmenu item. Choose the timeseries to theleted.

Functions for computing meteorological timeseries and performing time step disaggregation for
meteorological data are available within tHompute:Meteorologic Generati@menu option. These

functions are documented in the ug@manual under Compute.

To perform meteorological computatioridse'€ompute:Meteorologic Generatiéthen choose the
particular function desired. Once the new timeseries is computed, save the new timeseries to WDM.

To disaggregate a meteorologidaheseriesUse'€ompute:Meteorologic Generati@ithen choose the
particular disaggregation function desired. Once the new timeseries is computed, save the new

timeseries to WDM.



BASINS Details

This section of the manual provides information on the utilities available in BASINS and detailed
instruction on how to construct and manage a project within BASINS. BASINS has a wide range of
implicit utilities as well as links and phugs that avail the utility of other software programs via the
BASINS interface. This section begins with a discussion of the BASINS interface, avaiiaslandug
the utilities they provide, then moves on to the procedures necessary to build and managéNSBAS
project, and concludes with instruction on how to use information from the BASINS project to set up
separate independent, yet linked, watershed models.



User Interface

The BASINS user interface is based on a customized MapWindow interface. thgitystem, all forms
consist of menus, toolbars, text boxes, buttons, lists, tables, check boxes, and radio buttons. Both the
left and right mouse buttons are used for mouse interaction.

The BASINS windows are organized logically, with access ta#idasic and relevant information
available easily, and more detailed information available through additional menus or buttons.

Similarly, some windows organize data by stacked tabs, with the most frequently used tabs at the top of
the stack.

The BABS user interface was designed to ensure that the user knows where they are within the
system. Each window is labeled with a title that indicates its function and confirms to the user that the
menu item or button they used took them to the expected pladéhe name on the main window is
updated each time a project is opened to reflect the progdile name. An asterisk appears after the
project@ file name when the project has unsaved changes.

BASINS Customized MapWindow Interface

The BASINS cuashized MapWindow interface contains all of the menu, button, and toolbar items that
are present in the standard MapWindow interface. This provides access to MapV@fddivarray of
utilities, including raster and vector operations and managing thew@ated attribute tables. These

tools and menus are activated through tRéugins menu item on the main form, which is also used to
access a number of additional menus and tool bar items that execute watershed delineation, BASINS
utilities, data managenm and analysis tools, watershed characterization reports, and watershed
models. The BASINS customized MapWindow interface is shown below.

Note:Depending on which plumps are installed and activated, the u@&main BASINS menus may look
different than the menu depicted in screenshots throughout this documentation.
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Menu Missing

When the main BASINS window is not at full width, items on the-tightl side of the menu will be cut
off. To access these menu items, including the Help memyp/ys maximize the BASINS window.

Standard MapWindowT oolbar Items

The following MapWindow toolbar items are available in the BASINS customized MapWindow interface.
They are used throughout this manual. Use this section as a reference during exefBiASINS
functions.
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Visit the MapWindow web site for complete documentation on that program.

For further instructions and videos about using MapWindow, consult MapWindow Tutdtiatis (pdf
documents must be opened in a separate window). Keyboard Shortcuts To provide users
flexibility, use of a mouse is not necessary in BASINS.

MapWindow Shortcuts

There are several keyboard shortcuts that facilitate MapWindelated functions, such as zooming
and panning within the main BASINS screen. These shortcuts are listedHelph&eyboard Shortcuts
menu option:



Help

MapWindow Documentation (Online)
BASIMS Web Page

BASIMS Documentation

Getting started with MapWindow
Report a bug

Keyboard Shortcuts

&
i
i
a
W
i
i
i
il
%

Register as a BASIMNS user
Check For Updates

Show Status Monitor
Send Feedback

Welcome Screen

About

This opens the following screen:




F1_Keyboard Shortcuts

As an added help feature BASINS, the user can press Hi&key on many screens to access
corresponding Help information from the BASINS documentation. For example, pressing F1 from the

main BASIN window will open the BASINS documentation.

Also, pressing F1 from ti@&imate Asessment TooWill open the BASINS documentation to the page
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































